A piggyback contact lens for the correction of irregular astigmatism in keratoconus.
Although the combination of a hard contact lens "piggybacked" on a soft lens base for the correction of severe astigmatism in keratoconus has existed for two decades, little is known about its effect on the corneal epithelium and endothelium. This study involves two parts: the measure of oxygen pressure in rabbits, and the long-term effects on patients with keratoconus wearing these hybrid lenses. A polarographic sensor was used to measure the oxygen pressure on rabbit corneas under two types of piggyback lenses: oxygen-permeable hard lenses on high water-content soft lenses, and polymethylmethacrylate (PMMA) lenses on low water-content soft lenses. In the clinical evaluation, 11 patients with keratoconus (8 men, 3 women; 25.1 +/- 4.9 years of age) who could not wear hard contact lenses due to constant pain or inadequate lens fitting were given oxygen-permeable piggyback contact lenses and were observed for at least 9 months. In the animal study, the oxygen pressure under piggybacked oxygen-permeable hard contact lenses was 95 +/- 14 mmHg after 5 minutes wear, but it was only 34 +/- 14 mmHg when PMMA and low water-content lenses were used. Ten of 11 patients were successfully treated using this technique, whereas one patient had persistent contact lens loss, requiring penetrating keratoplasty. Specular microscopic observation of the corneal epithelium and endothelium did not show any changes during the follow-up period. These results suggest the efficacy and safety of the piggyback combination of oxygen-permeable hard and soft contact lenses for the correction of astigmatism in patients with keratoconus.